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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PURPOSE: To contrive the compatibility of fluidity with the sticking 
prevention of a toner and to prevent the splashing of the toner, the void 
or chipping of an image by separating the particle diameter of silica to be 
externally added into every function and adding the silica having the 
average particle diameter of two kinds. 

CONSTITUTION: A sticking preventing silica 2 (large diameter silica) 
having a larger particle diameter and a fluidity improving silica 3 (small 
diameter silica) having a smaller average particle diameter are dispersed in 
a changeable toner 1. In this way, the silica 2, 3 different in particle 
diameter are added by the function to improve the fluidity and to prevent 
the sticking of the toner 1. That is, both effects of the fluidity and the 
prevention from sticking the toner 1 are attained by adding the smaller 
diameter silica 3 to improve the fluidity and the larger diameter silica 2 
(having larger particle diameter compared to the fluidity improving silica) 
to prevent the sticking of the toner 1 . Then, the sticking of the toner is 
prevented even in a temp, rising environment without generating image 
fogging, image defect or the like. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated.* 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The toner for electrostatic-charge development characterized by **(ing) two kinds of silicas from which the 
mean particle diameter of silica ** for adhesion prevention which has the larger mean particle diameter b than the 
silica for fluid improvement of a mean particle diameter a and this silica for fluid improvement in an electric charge 
nature toner differs mixture outside. 

[Claim 2] The toner for electrostatic-charge development, a<b<=5a which are characterized by the mean particle 
diameter a of the aforementioned silica for fluid improvement and the mean particle diameter b of the silica for 
adhesion prevention fulfilling the following conditions in the toner for electrostatic-charge development according to 
claim 1 . 

[Claim 3] The toner for electrostatic-charge development characterized by carrying out 0.1-1 weight section addition of 
the aforementioned silica for adhesion prevention to the **** 1 weight section outside the aforementioned silica for 
fluid improvement in the toner for electrostatic-charge development given in either a claim 1 or the claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the toner for electrostatic-charge development for developing the 

electrostatic picture used by the electrostatic process copying machine, the LASER beam printer, etc. 

[0002] 

[Description of the Prior Art] Although there are an one component system which does not use a earner, and binary 
system which uses a carrier as a developer for developing an electrostatic picture, the electric charge nature toner used 
for any also mixes a resin wax, a pigment, an electric charge control agent, etc., and pass the process of melting 
kneading, cooling, trituration, and a classification. Generally, outside, it **, and this electric charge nature toner was 
mixed and the plasticizer, the rheostatic control agent, etc. have acquired the fluidity to it. 

[0003] Generally as the aforementioned plasticizer, the silica (Si02) particle is used, for example, in the column of 
"the composition of invention" of the 2nd page upper right column of JP,62-1 82775,A (it is called the conventional 
example 1) - the lower left column A mean particle diameter is 7-20nm, and making it easy to lower the adhesion force 
between a carrier and a toner particle suitably, and to fly a toner using the 6-20-micrometer toner which contains the 
plasticizer of the 0.1-1.0 weight section to the toner 100 weight section, at the time of development is indicated, 
moreover, to the 14th line of the - of 3rd line 5th page lower left column of a lower shell of the 4th page lower right 
column of JP,2-90176,A (it is called the conventional example 2) A mean particle diameter more preferably l-500nm a 
5-100nm silica particle 0.05 - 10 weight section and the thing of the toner for electrophotography which carried out 
0.1-3 weight section addition more preferably, and aimed at fluid improvement are preferably indicated to the electric 
charge nature toner 100 weight section. 

[0004] That is, it is that a mean particle diameter carries out 0.05-10 weight section addition of the silica which is 

within the limits which is l-500nm to the toner 100 weight section putting these matters together. 

[0005] 

[Problem(s) to be Solved by the Invention] By the way, blending the resin of the low melting point is performed so that 
the latest toner for electrostatic-charge development can be established at low temperature. However, if a low melting 
point resin is used, thermal resistance will fall, and if left in the state of a temperature up for a long time, although it is 
the weak coupling force, adhesion will arise between toners. As concrete environment, in shipment transportation etc., 
it will be left by the toner for a long time under the elevated temperature of 50 degrees C - no less than 60 degrees C, 
and adhesion will arise between toners by this. Since especially the toner of the lower layer section is left where a 
pressure is added, toner indirect arrival is easy to produce it. Since a fluidity will fall and the standup of electrification 
will fall when stirring a developer within a developer tank (mixer) if adhesion arises between toners, at the time of a 
copy, a toner becomes easy to disperse and fogging will occur. 

[0006] Here, it is shown in the conventional examples 1 and 2 that a mean particle diameter carries out 0.05-10 weight 
section addition of the silica within the limits which are l-500nm to the toner 100 weight section as described above, 
and the above-mentioned toner indirect arrival may be able to be prevented by addition of such a silica. That is, since 
the silica will enter between toners if the large silica of a mean particle diameter is added, toner indirect arrival can be 
prevented. However, if the mean particle diameter of a silica is enlarged, in order to acquire the suitable toner indirect 
arrival prevention effect and the fluid improvement effect, the silica of a considerable amount will have to be added, a 
silica will adhere to a picture, and the white omission of a picture will be produced. And in order to prevent a white 
omission, if the addition of a silica is reduced, toner flight will arise, without the ability preventing toner indirect 
arrival. In addition, when the small silica of a mean particle diameter is added, toner indirect arrival when being left 
under temperature up environment for a long time cannot be prevented. 

[0007] The purpose of this invention aims at offering the toner for electrostatic-charge development which toner 
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adhesion does not produce even if fluidity sufficient at the time of stirring is acquired and it is left in the state of a 

temperature up. 

[0008] 

[Means for Solving the Problem] Invention according to claim 1 is characterized by **(ing) two kinds of silicas from 
which the mean particle diameter of silica ** for adhesion prevention which has the larger mean particle diameter b 
than the silica for fluid improvement of a mean particle diameter a and this silica for fluid improvement in an electric 
charge nature toner differs mixture outside. 

[0009] Invention according to claim 2 is characterized by the mean particle diameter a of the aforementioned silica for 
fluid improvement and the mean particle diameter b of the silica for adhesion prevention fulfilling the conditions of 
a<b<=5a in the toner for electrostatic-charge development according to claim 1 . 

[0010] Invention according to claim 3 is characterized by carrying out 0.1-1 weight section addition of the 
aforementioned silica for adhesion prevention to the **** 1 weight section in the toner for electrostatic-charge 
development given in either a claim 1 or the claim 2 outside the aforementioned silica for fluid improvement. 
[0011] 

[Function] In invention according to claim 1, the silica from which particle size differs in a functional order for each 
function of fluid improvement and adhesion prevention of a toner is added. That is, the silica of the diameter of a 
granule is added for fluid improvement, the silica of the diameter of a large drop (it compares with the silica for fluid 
improvement, and is a diameter of a large drop) is added for adhesion prevention of a toner, and the effect of both 
prevention of a fluidity and toner adhesion is acquired. 

[0012] A well-known passage, the silica for fluid improvement raises the fluidity of the developer containing an 
electric charge nature toner, its surface area is large for fluid improvement, and its thing of the diameter of a granule 
with the dispersibility high moreover in a toner is desirable. Moreover, when the particle size of the silica for fluid 
improvement is small, this silica hardly produces scattering and the picture defects of a toner (a white omission, picture 
chip, etc.) at the time of image formation, and, as for the mean particle diameter of this silica for fluid improvement, it 
is desirable that it is a diameter of a granule. On the other hand, the silica for adhesion prevention prevents adhesion of 
a toner by holding the interval between toners, when left by the toner in the temperature up environmental lower one 
etc. For this reason, in order to hold the interval between toners, you have to make this silica for adhesion prevention 
into the diameter of a large drop comparatively. That is, as for the aforementioned silica for fluid improvement, it is 
desirable to set it as the diameter of a granule, and it is necessary to make this silica for adhesion prevention into the 
diameter of a large drop. Therefore, in this invention, the silica is individually added, respectively for [ for fluid 
improvement ] adhesion prevention of a toner. 

[0013] Here, considering the case where a silica is constituted only from either, only in the case of the silica for fluid 
improvement of the diameter of a granule, adhesion of the toner when leaving it under temperature up environment for 
a long time cannot be prevented. Moreover, although it is possible to raise a fluidity by adding so much only in the 
case of the silica for adhesion prevention of the diameter of a large drop, in that case, the silica of this diameter of a 
large drop causes scattering (fogging) for a toner at the time of image formation, or the problem which produces 
picture defects, such as a white omission of a picture and a picture chip, arises. That is, adhesion of a toner can be 
prevented also under temperature up environment, without producing picture fogging, a picture defect, etc. for the first 
time by adding two kinds of silicas from which a mean particle diameter differs like this invention. 
[0014] In invention according to claim 2, the relation between the mean particle diameter a of the silica for fluid 
improvement and the mean particle diameter b of the silica for adhesion prevention is set as a<b<=5a. That is, 
according to an invention-in-this-application person's etc. experiment, the very high adhesion prevention effect was 
able to be acquired by setting the mean particle diameter b of the silica for adhesion prevention as about less than 5 
times to the mean particle diameter a of the silica for fluid improvement. 

[0015] In invention according to claim 3, the addition of the silica for adhesion prevention is set as 0.1 - 1 weight 
section to the addition 1 weight section of the silica for fluid improvement, even when it was the addition of this range 
and is left under temperature up environment, can prevent adhesion of a toner very effectively, and moreover, this 
silica for adhesion prevention hardly adheres to a formation picture at the time of image formation, and there is nothing 
for which deterioration of picture quality is caused 
[0016] 

[Example] Drawing 1 is drawing showing the electric charge nature toner and the example of a distributed state of a 
silica in the toner for electrostatic-charge image development of the binary system which is the example of this 
invention. 

[0017] In this example, the large silica 2 (it is hereafter described as the diameter silica of a large drop) for adhesion 
prevention of particle size and the small silica 3 (it is hereafter described as the diameter silica of a granule) for fluid 
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improvement of a mean particle diameter are distributed in the electric charge nature toner 1 so that it may illustrate. 
Hereafter, the mean particle diameter of the diameter silica 2 of a large drop and the diameter silica 3 of a granule and 
the concrete example of a setting of an addition are explained. 

rOOl 81 First the raw material, the styrene / butyl acrylate copolymer which shows below the electric charge nature 
toner 1 used in this example 100 weight sections carbon black ( MA[ by Mitsubishi Kasei Corp. ]- 100) 6 weight 
sections BONTORON ( by the Orient chemical-industry company P-51) 2 weight sections highness wax ( by the 
Mitsui petrochemical company NP505) 1.5 weight section PE130P (Hoechst AG) 1 weight section is supplied to the 
mixer of a general toner manufacturing installation, and pass each process of melting kneading, trituration, and a 
classification. The mean particle diameter of a toner is about 10 micrometers. 

r00191 Moreover Aerosil R972 by the Japanese Aerosil industrial company was used for the silica used in this 
example as the thing made from TEGUSA, and a silica 3 for fluid improvement (diameter silica of a granule) as a main 
silica 2 for adhesion prevention (diameter silica of a large drop). The physical-properties value of each silica is as 
being shown in drawing 2 . 

[0020] Next, the concrete example of an experiment is shown. ...... ucxtoutcut t 

f0021] The silica was added to the above-mentioned electric charge nature toner, and it supplied to the HENSHlbKU 
type mixer (capacity of 201.), and it mixed so that a silica might distribute uniformly on the front face of an electric 
charge nature toner. And screen analysis of the toner was carried out, and what arranged grain size was left under 50- 
degree C environment for 48 hours. Then, this toner was mixed into the ferrite powder which is a earner, it considered 
as die developer, and electrostatography processing was performed. And the fogging state of the copy picture acquired 
by this was measured Using white **** (Nippon Denshoku Industries make) as the evaluation method of fogging, the 
above-mentioned developer was used for the blank paper which measured white degree beforehand, the white copy 
picture was formed, and the difference with the measured value of the white degree of a copied picture was made into 
die fogging value (BG value). This BG value shows that there is so little fogging that a numeric value is small. 
r00221 <Example 1 of an experiment First, each loadings of an electric charge nature toner, the diameter silica of a 
large drop and the diameter silica of a granule were fixed as follows, the mean particle diameter of the diameter silica 
of a large drop was fluctuated as 1st example of an experiment, and the adhesion state of a toner and the fogging state 
of a formation picture were investigated. 
[0023] 

Electric charge nature toner The 1 00 weight sections (about 1 0 micrometers of mean particle diameters) 
Silica for adhesion prevention (diameter of a large drop) Silica for the improvement in a 0.1 weight sections fluidity 
(diameter of a granule) The 0.2 weight sections (about about 16 micrometers of mean particle diameters) 
In addition external additive BG value at the time of changing various mean particle diameters is shown in drawing 3 , 
without changing the loadings of a 0.3 weight sections adhesion prevention silica (diameter silica of a large drop). In 
addition the numeric value in drawing 3 and in a parenthesis shows the mean-particle-diameter ratio of the above- 
mentioned diameter silica of a large drop to the mean particle diameter of the diameter silica of a granule. 
[0024] In addition, when the electric charge nature toner which does not add the diameter, silica of a large drop was left 
under 50-degree C temperature up environment for 48 hours, BG value of a formation picture was set to 15.3. 
Moreover, BG value of the formation picture when not carrying out 50 degrees C and aging processing of 48 hours was 
1 2 

[00251 Here if general BG level is said, it can be said that BG value when not carrying out temperature up preservation 
has "1" grade with quality level. And if BG value is set to the level exceeding "3", fogging will increase and it will be 
set to intolerable level at practical use. Therefore, it turns out that BG value "15.3" when leaving it in the state of a 
temperature up is what cannot bear practical use at all. 

[0026] When dra wing 3 is seen, by having **(ed) the diameter silica of a large drop outside shows that picture quality 
does not deteriorate even if left by the toner in the state of a temperature up. Especially, the mean particle diameter of 
the diameter silica of a large drop exceeded 20nm, and in the field about 80nm (this 5 times as many abbreviation as 
this) BG value was able to become less than [ about 3 ], it was able to exceed 30nm, and the good picture with very 
little fogging was able to be acquired in the about 50nm field, that is, the time of the mean particle diameter b of the 
diameter silica of a large drop setting the mean particle diameter of the diameter silica of a granule to a ~ desirable - 
a <b<=5 -- it is about 2 a<=b<=3 a more preferably about a 

[0027] In addition when a toner is left under temperature up environment as the mean particle diameter ot the diameter 
silica of a large drop is about 20 micrometers or less, between toners, adhesion arises and the adhesion toner generates 

fo0281 g On the other hand, if the mean particle diameter of the diameter silica of a large drop becomes larger than about 
lOOnm, picture chips, such as scattering of a toner, a fall of fixing nature, a flake, and a white omission, will arise. The 
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difference of scattering of a toner of toner particle size and the particle size of the diameter silica of a large drop 
decreases the surface area of a toner becomes small, and the electrification nature of a toner falls, It is based on the 
dispersibi'lity of the diameter silica of a large drop to the inside of a toner falling, and it becoming impossible to be 
unable to prevent toner indirect arrival with a bird clapper again that such doubtful behavior that it is easy to produce 
doubtful behavior and particle size becomes large since a silica is not charged tends to produce evil. Moreover, a silica 
is not welded at the usual fixing temperature (about 200 degrees C). For this reason, as shown in drawing 6 (B), when 
the particle size of the diameter silica 2 (white) of a large drop became large too much and the toner on a form 4 is 
established the diameter silica of a large drop is no longer incorporated fully in a toner resin layer, and it exposes to a 
front face and it will become a flake, or after fixing, the diameter silica of a large drop will break away, and a white 
omission will be produced. That is, a too large silica will reduce fixing nature. Moreover, it is conspicuous white and 
picture quality is reduced, so that the particle size of the diameter silica 2 of a large drop becomes large as shown in 
drawin g 6 (A) and (B) when the diameter silica of a large drop is exposed to a front face. 

[0029] However, even when the mean particle diameter of the diameter silica of a large drop exceeds lOOnm, there is 
little picture fogging compared with the case where the diameter silica of a large drop is not added, and the effect of the 
diameter silica addition of a large drop is acquired so that drawing 3 may show. 

[0030] In addition, in this example, although a toner mean particle diameter and the mean particle diameter of the 
diameter silica of a granule are fixation, the mean particle diameter of the diameter silica of a granule is suitably set up 
according to toner particle size, and the mean particle diameter of the diameter silica of a large drop is also suitably set 
up according to it. That is, to the mean particle diameter a of the diameter silica of a granule, preferably, a a<b<-5a 
grade and by setting it as about 2 a<=b<=3a more preferably, adhesion of a toner does not arise and the mean particle 
diameter b of the diameter silica of a large drop can prevent picture fogging, even when a toner is left under 
temperature up environment. 

[003 1 ] When the weight ratio was fluctuated having used the mean particle diameter of the <example 2 ot an 
experiment, next the diameter silica of a large drop as 40nm and the same aging processing as the above was 
performed, the result as shown in drawing 4 was obtained. In addition, outside the diameter silica of the large drop in 
drawing, **** shows outside **** which receives the toner 100 weight section, and the value in a parenthesis shows 
**** outside the diameter silica of a large drop to the diameter silica of granule 1 weight section, this drawing shows -- 
as -- the addition 1 weight section of the diameter silica of a granule - receiving -- desirable -- a 0.1 - 1 .0 weight 
section grade -- the fogging state was able to acquire the good picture by the 0.1 - 0.5 weight section grade more 
preferably That is when there were few additions of the diameter silica of a large drop to the diameter silica of granule 
1 weight section than the about 0.1 weight section, and the effect of addition of the diameter silica of a large drop is not 
acquired but it is left under temperature up environment, toner adhesion arises, and the pasted-up toner produces 
fogging Moreover, if the addition of the diameter silica of a large drop exceeds 1 weight section to the addition 1 
weight section of the diameter silica of a granule, this diameter silica of a large drop will produce the fall of scattering 
and the picture omission of a toner, a picture chip, and fixing nature etc. However, when not adding the diameter silica 
of a large drop of what produces the fall of a picture chip or fixing nature in part even when the addition of the 
diameter silica of a large drop exceeds 1 weight section, there is little picture fogging and addition of the diameter 
silica of a large drop has taken effect. 

[00321 <Example 3 of an experiment Further, to three kinds, 20nm, 40nm, and 80nm, the addition was set as four 
kinds the 0.1 weight section, the 0.25 weight sections, the 0.5 weight sections, and the 1.0 weight sections, for the 
mean'particle diameter of the diameter silica of a large drop to the diameter silica of granule 1 weight section, and 
picture fogging was measured in each combination. The result is shown in drawing 5 . As shown in this drawing, the 
mean particle diameter of the diameter silica of a large drop to the diameter silica of a granule is about 2 to 5 times, and 
the very good picture with little fogging was able to be acquired in the range of the addition 0.1 of the diameter silica 
of a large drop - the 1 .0 weight sections to the addition 1 of the diameter silica of a granule. 

[0033] In addition, although this example showed the toner used for a binary system developer to the example, the 
effect of both the fluid improvement in a toner and adhesion prevention can be acquired by **(ing) the silica of two 
kinds of mean particle diameters, the diameter of a large drop, and the diameter of a granule, outside similarly [ in the 
case of the toner (nonmagnetic toner) of an one-component-system developer ]. Although the performance which the 
electrification method and the development method of a toner only differ from each other, and is fundamentally called 
for as a toner by the development method using the one-component-system developer and the development method 
using the binary system developer has a difference in electrification level, it is almost equivalent including a fluidity 
etc Therefore it can constitute from composition with almost same toner of a 1 component developer and toner of a 
two component developer, and almost same external additive. For this reason, this invention is applicable irrespective 
of an one-component-system developer and a binary system developer. 
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[Effect of the Invention] While being able to acquire the effect of both a fluidity and adhesion prevention of a toner by 
having separated the particle size of the silica which ** outside for every function, and having added the silica of two 
kinds of mean particle diameters according to invention according to claim 1 Problems, such as a white omission of 
scattering of a toner which adhesion of the problem produced when only the silica of one of particle size is added, i.e., 
a toner, produces, or a picture, and a picture chip, can be prevented. 

[0035] according to invention according to claim 2, the adhesion prevention effect of could improve the adhesion 
prevention effect further by range limitation of the mean particle diameter of the silica for adhesion prevention, and 
having excelled the further by range limitation of the addition of the silica for adhesion prevention according to 
invention according to claim 3 was able to be acquired 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the us of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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